Introduction
Current plans for the construction or improvement of most particle accelerators having an energy greater than 1 GeV or so include the use of superconducting materials.
The superconductors may be usedlin the accelerator itself as accelerating structures or as FUlSG2d n;a& ',,d, or In an earlier study of radiation effects on superconducting wire at LASL5 a resistance was observed in some samples after a total irradiation of 5 x 10" protons/cm' in liquid helium.
In the present investigation with higher integrated doses but lower instantaneous fluxes no resistance was observed.
Experimental Procedure A wire sample mounted on a phenolic form is shown in Fig. 1 . The number of turns used for irradiated samples, 5 to 10, was a trade off between the requirements of having no self field, 0 turns; and having the greatest area exposed to the proton beam, many turns and several layers. Three different types of wires were irradiated in the tests. The first was a 0.060" diameter multifilament Nb-Ti conductor used in the LAS], 10" quadrupole6.
The second was 0.016" in diameter with a single 0.008" diameter Gb-Ti core. The third conductor was similar to the second except that the outer copper sheath was etched to 0.011". The purpose of the etched wire was to make the superconducting to normal transition more easily observable. Since resistance associated with previous measurements of radiation damage at liquid helium temperatures persisted after the samples had been warmed to room temperature, the first measurements of the current study were made near room temperature.
The apparatus is shown in Fig. 2 . Water flows through the copper tubing which is soldered to a copper sheath, which in turn is clamped to the wire sample.
There is a hole in both the copper sheath and the phenolic bobbin for the proton beam to pass through.
The sample temperature was monitored with a copper-constantan thermocouple and was held at 400 K ?r. 20 K. During irradiation in which RN, was used as a coolant in the same apparatus, the sample tenperature was maintained at 150 K i-10 K.
The apparatus used for low temperature irradiations in liquid helium has been described previously5 and is shown in Fig. 3 . The dewar has a 100 kG superconducting solenoid which was also used for the short sample tests.
During the irradiations in liquid helium the samples were mounted on a special holder which positioned the samples in the proton beam. The holder con-* Work done under the auspices of the U. S. Atomic Energy Commission sisted mainly of two 1OOOA leads and was used for all the short sample measurements.
A lower bean intensity than had been used previously and a correspondingly smaller temperature rise were characteristic of the measurements described here.
The lower intensity resulted in longer running times;but the same net flux, 3 x 1Or7 to 10" protons/cm2, was obtained for the various irradiations.
The short sample curves were taken by positioning the sample at the center of the magnet and charging it to 100 kG. 
